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(54) MR IMAGING DEVICfe 
(11) 2-224736 (A) (43) 6.9.1990 (19) JP 

(21) Appl. No. 64-49376 (22) 28.2.1989 
(71) SHIMADZU CORP (72) KAZUHIRO KONO 
(51) Int. CI 5 . A61B5/055,G01R33/48 

PURPOSE: To enhance the time resolution of image by performing a plurality of continu- 
ous runs of scans for collecting data of each line while the amount of phase encoding 
is varied in the same direction, and by restructuring the image from the data of the 
number of lines corresponding to one picture as continuous along the time axis. 

CONSTITUTION: An RF coil 13 is set on a person inspected 10, and a high frequency 
signal is fed from a high frequency transmitting/receiving circuit 23 to excite a spin 
in the person 10, and NMR signals are received by the high frequency transmitting/ 
receiving circuit 23. The NMR signals are subjected to sampling, and the data obtained 
for one line are accommodated in a data collection memory 24. A measuring control 
device 21 is controlled so that each scan is made while the amount of phase encoding 
is varied in the same sequence and in the same direction. All phase encoding amounts 
are collected in lineup if data are continuous along the time axis among the data 
of many lines which have been obtained with the first run photographing and second 
run photographing, and it is possible to restructure the image. If restructuring of 
image is made from the data of lines corresponding to one picture as time dislocated 
in a shorter unit than the time of one scan, a plurality of images of the same part 
are obtained at short intervals of images. 
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11: main magnet. 12: inclined magnetic field coil. 22: inclined 
magnetic field power supply. 26: memory, 31.32.33: image 
memory 



(54) MR IMAGING METHOD 

(11) 2-224737 (A) (43) 6.9.1990 (19) JP 

(21) Appl. No. 64-49377 (22) 28.2.1989 

(71) SHIMADZU CORP (72) KA2UNARI YAMAZAKI 

(51) Int. CI 5 . A61B5/055,G01R33/48 

PURPOSE: To shorten the photographing time without deterioration of the resolution 
for image by narrowing the imaging view field in the direction of phase encoding. 

CONSTITUTION: From an RF transmitting/receiving device 34 a high frequency signal 
is sent to an RF coil 35 to excite a spin in an object to be photographed. From an 
inclined magnetic field power supply 32, current is sent to an inclined magnetic field 
generating coil 33 under the control of a measuring control device 31, and an inclined 
magnetic field for selection of slice is impressed, and also the inclined magnetic field 
for frequency encoding and inclined magnetic field for phase encoding are impressed. 
NMR signals generated from the object are received by an RF coil 35 and taken 
into a computer 36 to serve collecting the data. The sideways size Lx of the profile 
image 21 from the object shall preferably be greater than its longitudinal size Ly, 
which yields a non-square imaging view field 22. The sideways matrix MATfreq 
shall be related to the longitudinal matrix MATphase so that they meet the equation 
Lx/MATfreq = Ly/MATphase, so as not to impair the isotropic property of picture 
element. The number of phase encodings shall be the same as MATphase, and the 
number of repetitions in pulse sequence is decreased by MATfreq -MATphase, so 
as to shorten the photographing time. 
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36: computer 



(54) MR IMAGE RESTRUCTURING METHOD 

(11) 2-224738 (A) (43) 6.9.1990 (19) JP 

(21) Appl. No. 64-49378 (22) 28.2.1989 

(71) SHIMADZU CORP (72) KAZUNARI YAMAZAKI 

(51) Int. CP. A61B5/055.G01R33/48 

PURPOSE: To make Fourier transform in a short time and restructure an image 
by refilling zero data at the perimeter in the phase encoding direction, increasing 
the number of data pieces in the phase encoding direction, performing fast 
Fourier transform(FFT) both in the frequency and phase directions for restructur- 
ing of the image, and compressing the matrix in phase encoding direction of 
the image. 

CONSTITUTION: The timings of RF excitation and the generation of an inclined 
magnetic field are controlled by a measuring control device 1, and NMR signals 
undergo phase and frequency encoding. The NMR signals are received by an 
RF coil 5 and sent to an RF transmitting/receiving device 4 to undergo detection 
and sampling. The crude data become a one at N-point in the frequency encod- 
ing direction and at M-point in the phase encoding direction. A data refilling 
circuit 6 refills zero data to the perimeter in the phase encoding direction to 
turn it into a data of N-N matrix, which is FFT'ed by a two-dimensional 
FFT device 7. Now an intermediate image having N-N picture elements is 
restructured, and because this is prolonged in an amount corresponding to 1/Wm 
in the phase encoding direction, the matrix in the phase encoding direction 
is compressed by a matrix compressing circuit 8. 
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2: inclined magnetic field power supply. 3: inclined magnetic 
field generating coil 
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